This study uses a mixed logit model to analyze monetary and nonmonetary factors that influence location choice behavior of the U.S. Gulf of Mexico shrimpers. Shrimpers' responses to economic conditions are compared and contrasted for two periods related to changing economic conditions in the industry. Results show that even though shrimpers are generally revenue driven in choosing a fishing site, their past experience also plays an important role. Further, changes in economic conditions appear to exhibit an influence on the risk attitudes of some shrimpers.
and Wilen, 2005) . While those factors are expected to influence shrimpers' location choice behavior, the magnitude of the impact associated with any specific factor is likely to vary in association with macro-economic conditions in that fishery.
The purpose of this paper is to develop, based on discrete choice theory, an analysis of shrimpers' location choice behavior and changes therein under deteriorating economic conditions. To do so, a mixed logit model is used in the analysis. Compared with the previous literature which considers only the heterogeneous preferences of fishers (such as Mistiaen and Strand, 2000) , or only the effect of past experience (such as Holland and Sutinen, 2000) , this study considers both aspects. While Smith (2005) incorporated true state dependence into a mixed logit model with emphasis on the modeling aspect, this study includes a more complete suite of factors to help explain location choice behavior by the Gulf of Mexico shrimp fleet. Further, to examine the dynamics of shrimpers' responses to economic changes, two time periods are considered. The earlier period, which covers the 5 years ending in 1999, corresponds to a relatively stable economic environment in the fishery. The later period, extending from 2000 through 2004, is associated with rapidly deteriorating economic conditions in the fishery. Differences in various parameter estimates between the two periods are examined, and the economic implications of the differences are discussed. The development and empirical testing of this model helps in assessing and forecasting shrimpers' spatial behavior, and has the potential to lead to more effective management of the Gulf of Mexico shrimp fishery.
To accomplish these objectives, the paper proceeds as follows. A brief description of the Gulf of Mexico shrimp harvesting sector is first presented, followed by a review of the pertinent literature and an illustration of the conceptual model. Attention is then turned to the discussion of the data sources and explanatory variables used in the analysis. Following the presentation of relevant results, policy implications from the model are briefly considered.
The Industry
The shrimp industry is the largest income generator among the Gulf of Mexico commercial fisheries. In general terms, the shrimp harvesting fleet is comprised of an inshore component and an offshore component. The inshore component consists of several thousand ''smaller'' boats and vessels (i.e., generally less than 60 feet in length) with limited mobility, and thus many consistently fish only a very limited geographical area. The offshore component is primarily comprised of larger vessels, generally in excess of 60 feet, that are considerably more mobile than the inshore fleet. This added mobility allows the offshore fleet to follow the migration patterns of shrimp (i.e., from nearshore to offshore waters) as well as traverse large areas of the Gulf if warranted by economic conditions or regulation.
Unlike the biological structure of most fisheries, the Gulf shrimp stock is generally considered to be an annual crop and not subject to recruitment overfishing. Given that, management activities by the Gulf of Mexico Fishery Management Council have primarily focused on increasing the size and revenues from the fishery at harvest and reducing the incidental take of finfish and turtles. With respect to the first objective, the Council initiated a 45-day closure in 1981 to ''protect small brown shrimp emigrating from bay nursery areas,'' a phenomenon which occurs during the mid-May through mid-July period and covers all state and federal waters off the Texas coast.
Although still the largest income generator among the Gulf of Mexico commercial fisheries, the shrimp harvesting sector has, since the turn of the decade, faced increasing financial stress. For example, annual dockside revenue fell about 40% from $582 million in 2000 to $367 million in 2004. This decline in revenue is largely due to a sharp increase in imports, which led to dockside price declining from $2.27 per pound in 2000 to $1.43 per pound in 2004 (Keithly and Poudel, 2008) . In conjunction, the price of diesel, which constitutes the largest variable cost component of the offshore fleet, increased approximately 30%. The decreasing output price and increasing input costs have created a classic ''cost-price squeeze'' on harvesters.
To remain viable in the middle of this ''costprice squeeze,'' the industry has been forced to adapt to the changing economic climate. At the macro level, much of the adaption is reflected in a reduction in fleet size and in the number of days fished. At the micro level, much of the adaption relates to changes in fishing practices, including that of the site selection behavior. This study utilizes a random utility model to understand the factors that influence shrimpers' location choice behavior, as well as the change in the impacts of those factors. Bockstael and Opaluch (1983) laid the groundwork for behavioral modeling of fishers using a random utility model with two key factorseconomic returns and uncertainties. Later studies further contributed to the literature by either expanding the nonmonetary attributes to include uncertainties (e.g., Smith and Wilen, 2005) and past experiences (e.g., Holland and Sutinen, 2000) , or by utilizing more sophisticated models to capture the heterogeneity in fishers' risk preferences (e.g., Eggert and Tveteras, 2004; Mistiaen and Strand, 2000) . Bockstael and Opaluch (1983) argued that, due to economic or noneconomic inertia, movement from one fishery to another in response to higher expected returns might not occur as rapidly as expected. One possible cause of the inertia was the negative response by some proportion of fishermen to increasing variation in returns (i.e., they were risk averse). Another explanation, as illustrated in Eales and Wilen (1986) and Holland and Sutinen (2000) , is that ''old habits die hard.'' Analysis by Eales and Wilen (1986) pointed out that fishers tend to exhibit repeated behavior in the choice of fishing location. Focusing on the New England trawl fishery, Holland and Sutinen (2000) examined reasons for participation in a given fishery and the fishing location choice. Through ethnographic interviews and the explicit use of spatial components in a random utility, nested-logit model, the authors were able to conclude that both historical and more recent information (particularly information based on personal experience) were important determinants in location and fishery choice. While the method provided a significant contribution to location choice behavior modeling, their use of simple dummy variables to proxy experience and their use of nested logit without considering the heterogeneous preferences of fishers suggest potential modeling refinements.
Literature Review
With increased computational ability facilitating the estimation of random parameter logit models, the assumption of homogeneous risk preferences for fishers has been relaxed in more recent research. Mistiaen and Strand (2000) pointed out that because initial wealth was often unknown to the researchers, the heterogeneity of risk preferences could be incorporated into the random-parameter specification in the logit model. In doing so, the authors concluded that most fishermen in the East Coast and Gulf swordfish and/or tuna longline fleets were riskaverse, with about 5% of the trips exhibiting riskseeking behavior. Eggert and Tveteras (2004) analyzed gear choice, and their results indicated that a conditional logit model that ignores substantial heterogeneity in the fleet might produce misleading results. Breffle and Morey (2000) pointed out that randomizing parameters improves model fit and significantly affects welfare estimates.
While those studies incorporated the heterogeneity of fishers' risk attitudes by using a mixed logit model, they tended to ignore the effect of past experience. Smith (2005) , in his study of the sea urchin fishery in California, illustrated that the exclusion of true state dependence (or the true impact of past experience) might exaggerate the significance of the random preference parameters, which are the indicators of preference heterogeneity. Using a linear combination of previous periods' state dependence level and a geometrically decaying summation of all previous decisions associated with that location to represent state dependence, Smith's mixed logit model included two other explanatory variables: expected revenue and distance. Various groups of models were compared, which show the significance of including state dependence variables in the model.
The importance of the distinction between true state dependence and heterogeneity in modeling was initially considered by Heckman (1981) in an analysis of labor supply. Using examples, he clarified that heterogeneity captured by unobservable variations correlated over time could be mistakenly considered as true state dependence (i.e., the genuine effect of past experience) if the model was improperly specified. This concept and method have been widely applied in marketing studies, such as Keane (1997) and Seetharaman (2004) , in the analysis of consumer brand loyalty. In fishers' location choice literature, only Holland and Sutinen (2000) and Smith (2005) have considered the effect of past experiences. Holland and Sutinen (2000) , as noted, simply used discrete variables for past experience. Adopting a more sophisticated method from the marketing literature, Smith (2005) put more emphasis on the modeling rather than the economic implications of the results. This paper follows Smith (2005) in modeling the true state dependence/loyalty/site fidelity variable. Further, our model incorporates other monetary and nonmonetary factors such as financial risk factor, vessel characteristics, and regulatory measures. Doing so allows for a more comprehensive understanding of the factors influencing location choice of shrimpers.
Conceptual Model
To incorporate a more complete set of variables, the conceptual utility function is assumed to be influenced by two primary attribute categories. The first category includes monetary attributes, such as expected revenue, financial risk indicator, and costs. The second category includes nonmonetary attributes, such as loyalty and regulatory measures, hypothesized to influence location choice (Wilen, 2002) . The general model is given as:
where b is the parameter vector; X it includes individual-specific and time-specific characteristics such as vessel length, seasonality, and regulation-based (i.e., Texas Closure) dummy variables; Z ijt includes individual and alternativespecific characteristics such as loyalty (true state dependence variable), expected revenue, and its variation coefficient; and Y jt includes alternativespecific and time-varying characteristics such as costs. As is the case with most other location choice studies, initial wealth information on Gulf of Mexico shrimp fishermen is not available. Accounting for the heterogeneity in risk attitudes using a random parameter logit, however, provides a reasonable alternative (Mistiaen and Strand, 2000) . The flexible form of the mixed logit (random parameter logit) model also allows for non Independence of Irrelevant Alternatives error patterns, correlation among observations, and preference variation among the fishermen. Further, as suggested by Revelt and Train (1998) , mixed logit models yield efficient estimation of parameters when repeated choices are made by the individuals being modeled, which is the case in this study. The probability function of mixed logit is based on the probability for a conditional logit model, which can be expressed as
If the parameter vector b is not fixed, then the conditional probability can be obtained by integrating over the density of b. The result of this integration is called mixed logit probability, which has the form
where P ijt is the conditional logit probability and f(b) is the density function of b. In practice, the density f(b) is usually characterized by some set of parameters, which are themselves estimated. If we define the parameter vector that describes the density of b as u*, the probability function takes the form:
A couple of distributions can be specified to estimate the parameters of b. The normal distribution is assumed for most variables considered in this study due to its popularity and simplicity. Theory suggests, however, that certain variables included in the analysis (e.g., cost and expected revenues) exhibit either a nonpositive or nonnegative parameter. We therefore assume a lognormal distribution with respect to these variables. Due to the integrals in the probability function, simulated maximum likelihood is used for estimation, which is discussed in detail in Train (2003) .
Data Considerations
The data used in the location choice model is a combination of the Vessel Operating Unit File (VOUF) and the Shrimp Landings File (SLF), both of which are collected and maintained by the National Marine Fisheries Service. Information in the VOUF, which is collected on an annual basis, includes vessel and gear characteristics. The SLF has detailed information on individual shrimp trips. Of particular interest to the current study, the SLF has per trip geographical information covering the spatial distribution of landings and effort. The geographical information has three major components-a harvesting location (subarea) defined on a statistical grid of longitude and latitude, a harvesting depth based on the fathom zone where harvesting is reported, and a record that identifies the port where the harvest was landed. The combination of subarea and fathom zone yields a total of 210 statistical areas 1 (Figure 1 ).
Preliminary examination of the data suggests that vessels home ported in Texas fished primarily in statistical subareas 14-21, while vessels home ported in Louisiana, Mississippi, and Alabama (LAM) primarily fished in statistical subarea 10-18.
2 These observed differences led us to treat each of these groups (i.e., the Texas vessels and the LAM vessels) independently in the location choice modeling analysis.
3 For either Texas or LAM areas, not all potential statistical areas (80 for Texas area and 90 for LAM area) defined by subarea and fathom zone receive an adequate number of visits. To ensure that any given spatial location has enough observations for analysis, the statistical areas were aggregated into newly defined grids. Meanwhile, we kept the geographic expanse of each grid at a minimum to be useful for management purposes. In addition, trips to some infrequently visited subareas that lay at the outer spatial edges of harvesting activity are deleted from the data (approximately 5-7% of all trips).
This process yielded 20 aggregated grids for the LAM-based vessels ( Figure 2 ) and 25 aggregated grids for the Texas-based vessels ( Figure 3 ). As noted, two 5-year periods (1995-1999 and 2000-2004) were chosen to capture fishermen's location choice behavior and changes therein. The first 5-year period can be characterized as one of relative financial stability while the second 5-year period can be characterized as one of rapidly deteriorating economic conditions. Only larger vessels were included in the analysis (vessel length ³ 60 feet, which accounts for roughly 70% of the fleet in our dataset) because smaller boats do not have enough mobility to visit various locations.
Variable Considerations
Based upon theory and relevant research on location choice modeling, the econometric model is specified as the following: A brief discussion of the explanatory variables considered in this study is given in Table 1 . 4 The monetary variables included in this model are expected revenue (wer), the coefficient of variation in expected revenue (vcof), and distance (dist) as a proxy for cost. Generally, a ''site'' is considered attractive to a shrimper if the expected utility of visiting that site exceeds that of visiting other sites. One monetary factor that influences the expected utility is the revenue that one expects from fishing at the site. Based on the assumption that shrimpers share information about past catch experience at alternative sites (through either formal financial ties among vessels that provide incentives for information sharing or through family/social arrangements), the weighted average fleet revenue during the previous 10 days was used as a proxy for the expected revenue of a particular vessel trip to a given site.
5
While the motivation associated with visiting any given site is hypothesized to increase in relation to the expected revenues, the uncertainty caused by the fluctuations in expected revenue might be of concern to the fishers. Thus, the coefficient of variation of expected revenue, calculated based on the same assumptions employed in the calculation of expected revenue, was included in the analysis as a measure of uncertainty.
Cost is another monetary factor expected to influence location choice. Since an estimate for trip cost in relation to distance traveled was not available, we used the distance traveled to a fishing site weighted by the monthly diesel price index as a proxy for cost, where distance was determined using a GIS (Geographic Information System) routine that calculates the straightline distance from a vessel's departure port to the centroid of each fishing location grid.
With respect to nonmonetary factors, vessel length (vel), loyalty (loy), seasonal discrete variables, and a discrete variable used to ''capture'' the influence of the Texas Closure (txcl) are included in the analysis. Since vessel length is positively related to vessel's mobility, the probability of visiting more distant sites should increase with respect to vessel length. As shown to be the case in other fisheries (e.g., Holland and Sutinen, 2000; Smith, 2005) , shrimpers also likely develop site fidelity, and this site fidelity influences site selection behavior. In this study, we adopt the loyalty variable commonly used in the marketing literature (or, the state dependence Smith (2005) , this study employs the method proposed by Guadagni and Little (1983) in conjunction with the smoothing parameter estimation as proposed by Fader, Lattin, and Little (1992) to estimate loyalty. Finally, various discrete variables are used to ''capture'' seasonal influences and the influence of the Texas Closure on site selection behavior. For both the LAM model and the Texas model, we have specified three seasons, which tend to correspond with the seasonal migration patterns of the shrimp stocks in the respective areas.
6 The Texas Closure, as previously mentioned, results in an approximate 45-day closure of all state and federal waters off the coast of Texas, thereby reducing the probability of some sites being visited during the closure period. A discrete variable, equal to one during the closure and zero otherwise, was created to account for this.
Results and Interpretation
Recall that the random parameters in the mixed logit model were assumed to be normally distributed, except for the parameters for distance and expected revenue, which were assumed to have lognormal distribution. Theory suggests that the estimated parameter associated with the expected revenue variable is positive while that for distance as proxy for cost is negative (a negative sign is added to the distance variable before the analysis to ensure the correct result). In order to obtain the mean, median, and standard deviation of the lognormally distributed random parameter, certain transformations have to be conducted after the analysis. Specifically, if parameter b is assumed as lognormally distributed, the direct estimation results will provide mean b and standard deviation s for ln (b The three seasons are defined as: season1 (December-April for LAM vessels and January-May for Texas vessels), season2 (May-June for LAM vessels and JuneSeptember for Texas vessels), and season3 (JulyNovember for LAM vessels and October-December for Texas vessels). 7 A negative sign was added to the transformed mean and median for distance random parameter for corrected interpretation . was conducted to test for homogeneity of parameter estimates of the two periods for each area ( Table 2 ). The hypothesis that the parameters for the first 5-year period (1995) (1996) (1997) (1998) (1999) and those for the second 5-year period (2000) (2001) (2002) (2003) (2004) are the same for all the two areas was rejected. This indicates a difference in shrimpers' behavior between the two periods of time. One may be concerned that the difference in parameter estimates between the two periods is the results of different scale parameters in the two periods (since the scale parameter is confounded with other parameters in a Logit model). To examine whether this concern is warranted, we followed Swait and Louviere (1993) and Louviere, Hensher, and Swait (2000) to test for differences in scale parameters. Based on the artificially constructed nested Logit model as in Louviere, Hensher, and Swait (2000) , we were able to estimate the magnitude of the scale parameters for both periods. For TX area, the scale parameter estimate for 1995-1999 is 23.08, with a standard error of 2.84; while the scale parameter estimate for 2000-2004 is 22.34, with a standard error of 2.76. Therefore, the ratio of the two scale parameter estimates is 1.03. For LAM area, the ratio of the two scale parameter estimates is 1.13. The ratio being close to one indicates that the scale parameter estimate for the first period is not considerably different from the scale parameter in the second period for either area. In addition, distribution graphs of the scale parameters show that the confidence interval of the scale parameter estimator for 1995-1999 period overlaps to a large extent the confidence interval of the scale parameter estimator for 2000-2004 period, which is another implication that the true scale parameters might be the same for the two periods. Therefore, it appears as though the difference in the parameter estimates between the two periods is not due to the change in scale parameters.
The choice behavior estimation results 8 for the two time periods of interest are presented in Table  3 (LAM model) and Table 4 (Texas model).
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Most of the estimated parameters, as indicated, exhibit the expected signs. In general, larger vessels prefer fishing at greater depths. Among LAM-based shrimpers, for instance, an increasing vessel size was related to a preference for deeperwater sites (e.g., grids 16, 17, 18) in the earlier period (1995) (1996) (1997) (1998) (1999) . In 2000-2004, however, increasing vessel length was related to a preference 8 We use Proc MDC in SAS to do the analysis by specifying the mixed logit option. For the generation of random number for simulation, Halton sequence is specified with 11 being the starting point. The number of draws is 100, which is an appropriate choice according to Hensher and Greene (2003) . The numerical algorithm for estimation is the dual quasi-Newton method. The results are not sensitive to the starting values.
9 Due to space limitations, parameter estimates for vessel length related to each grid, the Texas Closure, seasonal control variables, and intercepts are not presented. They are available upon request.
for relatively shallow-water sites (e.g., grids 10, 12, and 13). This suggests that larger vessels were trying shallower alternative fishing locations in the later time period vis-à-vis the earlier time period. This change in behavior may be the result of increasing fuel costs in the later period and the relatively high cost of trawling in deeper waters (in general, it is often believed that the fuel expended in trawling increases in relation to depth).
The effects of expected revenue are similar for both time periods and both areas. Even though the parameters are assumed to be random, the standard deviations of the random parameters are not significant. Exponential transformations are made on the parameters to obtain the final effects due to the lognormal distribution assumption imposed on the parameters. The results indicate that if the expected revenue of a grid goes up by $1,000, the odds of choosing that grid increase by 0.3% to 8%, ceteris paribus.
While expected revenues are found to influence location choice, the influence associated with this factor is generally found to be dampened by the financial risk concerns associated with moving from one site to another. Texasbased shrimpers are found to be uniformly risk averse in both periods of analysis, as indicated by the statistical significance of the parameter estimate associated with coefficient of variation in expected revenue (Table 4) . Similarly, LAMbased shrimpers were found to be risk averse during the second 5-year period of analysis (2000) (2001) (2002) (2003) (2004) when deteriorating profitability in the industry was the norm. Interestingly, however, the statistical insignificance of the parameter estimate associated with variation in expected revenue during the1995-1999 period implies risk neutrality among LAM fishermen during a period when the industry can be characterized by relative economic stability. This indicates that LAM shrimpers, although revenue-(and perhaps profit-) driven in the late 1990s, paid little attention to the financial uncertainties in their harvesting activities. By 2000-2004, however, significant attention was being given to financial uncertainties and these uncertainties influenced location choice behavior. Specifically, in the second period harvesters displayed caution in choosing sites based solely on expected revenues, and were much more interested in assuring that those harvesting opportunities persisted over time before shifting effort to a new location. One might hypothesize that the change in the attitude to financial risks by Note: Since the parameters of expected revenue and distance are assumed as log normally distributed, their means and standard deviations are calculated by transformation mentioned in Train (1998).
LAM-based shrimpers is related to deteriorating economic conditions in the fishery during the later period of analysis. If a fisher's expected income per trip declined sharply during 2000-2004 relative to 1995-1999 , the ability to absorb losses on any given trip with gains from a subsequent trip also declined. Thus, with an increased inability to absorb losses from a given trip came a concomitant unwillingness to accept additional risk even if the additional risk might be related to higher expected revenues. Yet to be explained, however, is the uniform risk aversion by Texas-based shrimpers compared with LAM shrimpers. One possible explanation for the estimated difference in risk attitudes between the LAM shrimp fleet and the Texas shrimp fleet during the initial period of analysis when economic conditions in the shrimp fishery were relatively stable is that, while not documented, there is general agreement that the Texas fleet is more full-time in nature than its LAM counterpart. This difference may result in different risk attitudes between fishers in these two areas during the period of relative economic stability. An alternative explanation is that the majority of the Texas shrimpers are of Anglo and Hispanic origin while the LAM fleet has a significant Vietnamese component. Therefore, the change in risk attitudes might have to do with social characteristics of the individuals comprising the two fleets.
In addition to the risk averse attitude exhibited by the majority of shrimpers, loyalty was also found to significantly contribute to sluggish response in fishing site switching behavior. The positive and statistically significant estimate for loyalty is an indication of habit persistence, inertia related to exploration of other locations, or unfamiliarity combined with risk aversion. Further, the statistical significance of the standard deviation of the random parameter for loyalty in LAM models implies that there was variation in loyalty among shrimpers in LAM, which was not found in the Texas model results. Again, this might be due to the fact that Texas vessel owners were more full time in nature and more consistent in behavior, or it could be that there was some social economic difference between Texas-based shrimpers and LAM-based shrimpers that was not observable to the researchers. The finding of ''old habits die hard'' is consistent with Holland and Sutinen (2000) and Smith (2005) , but the time element introduced by the smoothing parameter l (the estimates for l is about 0.79 for the models in this study) implies that most recent shrimping experience plays a more important role than that found in previous studies of location choice behavior. Smith (2005) , for example, estimated a value for l of approximately 0.5, with the implication of a slower decaying process of information about past experiences among sea urchin fishermen than among shrimp fishermen. The observed differences among these two studies may reflect, at least in part, the highly migratory nature of shrimp, where any given shrimp fisher is unable to remain at any given site for an extended period if he wishes to remain profitable on each trip. Hence, loyalty to any given site may decay relatively rapidly. The effect associated with this migration was likely exacerbated by local stock depletions. Within a given season, for instance, the concentration of shrimp in a given area quickly attracts vessels to that area. When more shrimpers ''cluster'' at a given location and deplete the local population, the fleet moves to an alternative site. Given the annual nature of the shrimp crop, this migration and localized depletion likely occurs in a timeframe much shorter than that associated with sea urchin, thus helping to explain why more recent experience plays a larger role in the shrimp fishery than some other fisheries. The heterogeneity of shrimpers' preferences is more obvious on the cost side. For both LAM and Texas shrimpers, the lognormally distributed random parameter for distance has a significant standard deviation in both periods. This implies that there was considerable variation among shrimpers with respect to the influence of cost on site selection; perhaps partially due to the manner in which the distance variable is constructed.
The analysis also suggests that, in general, the impact of the Texas closure was much larger on the Texas-based fleet than on the LAM-based fleet. This finding is expected given the fact that all sites in the offshore Texas waters are closed to shrimping during the Texas Closure. According to Figure 3 , the only open area for Texas-based vessels during this time was nearby Louisiana waters (grids 5, 6, 7, 17 , and small part of grids 8, 9, and 18 in Figure 3 ). For LAM-based vessels, however, the majority of the grids are open during Texas Closure (exceptions are a few grids on the left which share boundaries between Texas and Louisiana).
Calculated semi-elasticities for the second season, 10 based on the mean value of each random parameter as well as the means of all continuous variables, are presented in Tables 5 and 6 . These semi-elasticities were calculated at various values associated with the categorical variables and under the assumption that the Texas Closure was not in effect. While the assumption used to calculate these semi-elasticities may be somewhat naïve (e.g., using the mean values of all random parameters), using this method provides straightforward implications of the estimation results. For instance, the information in Table 5 demonstrates that the average LAM-based shrimper did not respond to the variation in expected revenue during the period of relative economic stability in the fishery (1995) (1996) (1997) (1998) (1999) , suggesting risk neutrality during that period. Under deteriorating economic conditions (2000) (2001) (2002) (2003) (2004) , however, a negative attitude toward financial risks was the norm. Further, an average shrimper appears to be more sensitive to costs than expected revenues, as the percentage change in probability due to increases in expected revenue is generally small compared with the percentage change in probability due to increase in distance, a proxy for cost.
Conclusions
This study uses a mixed logit discrete choice model to analyze the monetary and nonmonetary factors that influence location choice behavior of Gulf of Mexico shrimpers. For purposes of analysis two groups of shrimpers-those homeporting in Texas and those homeporting in Louisiana, Mississippi, or Alabama-are treated separately as a means of examining the consistency of findings among participants operating out of different areas of the Gulf of Mexico. In addition, two 5-year periods (1995-1999 and 2000-2004) are selected to examine the behavior and intertemporal changes therein. Consistent with other studies, our results indicate that expected revenues play an important role in site selection. Harvester behavior toward risk in the form of variations in expected revenues, however, was not consistent between the two groups considered in the analysis and was also not consistent between the two periods of analysis for one area. While LAM-based shrimpers exhibited risk-neutral behavior in the initial period of analysis (1995) (1996) (1997) (1998) (1999) , exhibited behavior changed to one of risk-aversion in the later period of analysis. This later period coincides with growing unfavorable economic conditions in the fishery and thus likely more caution being employed on any individual trip. In contrast, Texas based shrimpers exhibited risk averse in location choice in both periods of analysis.
Past experiences of shrimp harvesters at specific harvesting locations have a significant impact on the probability associated with their current period site choices. This result, which holds across both study areas (LAM and Texas) and time periods (1995-1999 and 2000-2004) , is consistent with the results in other location choice studies (e.g., Holland and Sutinen, 2000) . In essence, the behavioral inertia associated with changing fishing sites, perhaps due to lack of information or habit persistence, made harvesters reluctant to change fishing location from one trip to the next. In addition, the declining overall profit opportunities in the industry during [2000] [2001] [2002] [2003] [2004] , and thus the need to exercise more caution before switching fishing sites, might also play a role.
In summary, changing economic conditions appeared to have influenced the short-run decision making behavior among Gulf of Mexico shrimpers. Due to less favorable economic conditions in the industry since the turn of the decade, some shrimpers appear to have become more risk averse and/or more ''habit driven'' in choosing shrimping locations. In other words, they became more cautious in choosing new, potentially higher revenue generating sites; especially ones that they had not previously visited. Because of the exhibited inertia on the part of shrimpers in changing sites due to either site loyalty or risk aversion, the use of economic incentives as a means of influencing location-choice behavior would appear to be a significant challenge, especially under unfavorable economic conditions. [Received February 2009; Accepted August 2010.] 
